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1 Introduction

During RAN1#93, it was agreed to introduce an additional MCS table with low spectrum efficiency values to better support ultra-reliable data traffic. RAN1 also agreed to signal the MCS table on a per-DCI basis [1]. If the UE is configured with an additional RNTI parameter (currently named “new RNTI” [2]), the MCS table is indicated by RNTI scrambling of the DCI. Otherwise, the MCS table can be indicated by the search space in which the DCI is decoded.

This contribution discusses the impact of supporting dynamic indication of the MCS table for downlink or uplink transmissions to their respective HARQ processing. A companion draft CR can be found in R2-1809609 [3].
2 Dynamic Indication of MCS Table
RAN1 has informed RAN2 in R1-1807920, R1-1807921 that a new RRC parameter “new RNTI” should be introduced in TS38.331 as a RNTI to indicate use of qam64LowSE for grant-based transmissions. When the "new RNTI" is configured, RNTI scrambling of DCI CRC is used to choose MCS table; otherwise, follow existing behavior.

2.1 Naming of RNTI
In a companion paper [4] we propose to name the new RNTI, “MCS-C-RNTI”. This naming is assumed in the remainder of this document.

2.2 Impact to Ongoing HARQ Processes

TS38.321 currently covers a number of cases where different RNTI values (e.g., CS-RNTI, C-RNTI) operate on the same ongoing HARQ process, as well as the case where a DCI received with C-RNTI is applied to an ongoing HARQ process where the previous transmission used a configured assignment (DL) or grant (UL).

New cases where different MCS tables may be signalled for an ongoing process if the UE is configured with an additional MCS table using qam64LowSE – either by reception of DCIs with different RNTI values for the same HARQ PID, or by reception of a DCI in different search spaces.

This may occur if one of the events following occurs:

· The network schedules a HARQ process using a different MCS table (and leading to a different MCS value) but the NDI bit is not toggled in the DCI;
· “False positive” successful PDCCH/DCI detection;
In theory, the UE may could perform a retransmission of the same transport block if the NDI is not toggled and if the TB size resulting from the indicated MCS and PRB size allocation is the same as for the initial transmission for the HARQ process. This does not correspond to a useful scheduling behaviour. The former event would thus represent an unexpected behavior from a fair network implementation, and the latter event seems to happen with a very low probability given the strength of the 24-bit CRC of the DCI formats.
In other words, it would be acceptable and would not break the system to leave the UE’s behaviour unspecified in such case if the probability of a false positive successful PDCCH/DCI detection is deemed insignificant, including for high-reliability transmissions. However, for consistency, it may be preferable to also cover those cases unambiguously. 
2.2.1 Option 1 – The UE Ignores the Received DCI

A first option is to ignore the received DCI. This may be desirable if the above possible events are deemed important.
The following is an example of the resulting text proposal for DL assignment reception in section 5.3.1:

	1>
if a downlink assignment for this PDCCH occasion and this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI, MCS-C-RNTI or Temporary C‑RNTI:

2>
if this is the first downlink assignment for this Temporary C-RNTI:

3>
consider the NDI to have been toggled.

2>
if the downlink assignment is for the MAC entity's C-RNTI or MCS-C-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's CS-RNTI or a configured downlink assignment:

3>
consider the NDI to have been toggled regardless of the value of the NDI.

2>
if the downlink assignment is for the MAC entity's C-RNTI or MCS-C-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was a downlink assignment for a transmission using a different MCS table:


3> ignore the downlink assignment.

2> else:
2> 3>indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity.


The following is an example of the resulting text proposal for UL grant reception in section 5.4.1:

	1>
if an uplink grant for this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI, MCS-C-RNTI or Temporary C-RNTI; or

1>
if an uplink grant has been received in a Random Access Response:

2>
if the uplink grant is for MAC entity's C-RNTI or MCS-C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was either an uplink grant received for the MAC entity's CS-RNTI or a configured uplink grant:

3>
consider the NDI to have been toggled for the corresponding HARQ process regardless of the value of the NDI.

2>
if the uplink grant is for MAC entity's C-RNTI or MCS-C-RNTI, and the identified HARQ process is configured for a configured uplink grant:

3>
start or restart the configuredGrantTimer for the correponding HARQ process, if configured.
2>
if the uplink grant is for the MAC entity's C-RNTI or MCS-C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was an uplink grant for a transmission using a different MCS table:


3> ignore the uplink grant.

2> else:
2> 3> deliver the uplink grant and the associated HARQ information to the HARQ entity.


2.2.2 Option 2 – The UE Toggles the NDI Regardless of the Value of the NDI

Another option is to consider the NDI as toggle regardless of the value of the NDI. This may be desirable if the above possible events are not deemed important, for consistency with the current text, for alignment with other cases (e.g., between CS-RNTI and C-RNTI) and for simplicity of the specifications.

A simple provision can be included to cover any combinations of RNTIs, or search space location, that would lead to a DL assignment or to a UL grant for a given HARQ process that uses a different MCS table that the previous transmission for a transport block i.e., MCS-C-RNTI following C-RNTI or vice-versa and DCI in CSS following DCI in UESS or vice-versa – for the same PID.
The following corresponds to the text proposal for DL assignment reception in section 5.3.1, as proposed in [3]:

	1>
if a downlink assignment for this PDCCH occasion and this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI, MCS-C-RNTI or Temporary C‑RNTI:

2>
if this is the first downlink assignment for this Temporary C-RNTI:

3>
consider the NDI to have been toggled.

2>
if the downlink assignment is for the MAC entity's C-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's CS-RNTI or MCS-C-RNTI, or a configured downlink assignment,; or
2>
if the downlink assignment is for the MAC entity's C-RNTI or MCS-C-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was a downlink assignment for a transmission using a different MCS table:

3>
consider the NDI to have been toggled regardless of the value of the NDI.


The following corresponds to the resulting text proposal for UL grant reception in section 5.4.1, as proposed in [3]:

	1>
if an uplink grant for this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI, MCS-C-RNTI or Temporary C-RNTI; or

1>
if an uplink grant has been received in a Random Access Response:

2>
if the uplink grant is for MAC entity's C-RNTI or MCS-C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was either an uplink grant received for the MAC entity's CS-RNTI or a configured uplink grant, or;
2>
if the uplink grant is for the MAC entity's C-RNTI or MCS-C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was an uplink grant for a transmission using a different MCS table:

3>
consider the NDI to have been toggled for the corresponding HARQ process regardless of the value of the NDI.


Proposal 2:
The UE shall consider the NDI as toggled when it receives a DCI that indicates a different MCS table than that of the previous transmission for an ongoing HARQ process.

3 Conclusion
This contribution discusses support of dynamic indication of the MCS table applicable to a transmission in the HARQ processing of TS38.321. RAN2 should discuss the above and agree to the following:
Proposal 1:
The RNTI that indicates the use of qam64LowSE for grant-based transmissions is named MCS-C-RNTI.
Proposal 2:
The UE shall consider the NDI as toggled when it receives a DCI that indicates a different MCS table than that of the previous transmission for an ongoing HARQ process.

Proposal 3:
Agree to the text proposed in the draft CR of R2-1809609 [3].
Essentially, the above proposals aims at ensuring consistency for the MAC specification while covering all possible cases of the reception of dynamic signaling with different MCS tables.

Contribution R2-1809607 [4] discusses other MAC-related aspects of the introduction of such signaling. 
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